Multicolor fluorescence-based screening toward structural analysis of multiprotein membrane complexes.
Structures of membrane protein complexes provide a wealth of information on their biological function, the interplay among their subunits, and on ligand binding. Structural genomics of multiprotein membrane complexes seek to deliver structural information ideally of most of these complexes. Models of abundant native membrane protein complexes have been proposed from X-ray crystallography or single-particle cryo-EM. However, most of the remaining membrane protein complexes persist in very low copy numbers per cell and cannot be isolated from their native source without tremendous efforts. Therefore, heterologous expression systems are continually being developed to overproduce membrane protein complexes in various host cells of bacterial or eukaryotic origin. Still, only a small fraction of membrane proteins is suitable for structure determination due to poor expression levels, misfolding and aggregation, complex heterogeneity, imbalanced stoichiometry, and difficulties in solubilization as well as stabilization of the complexes. Powerful tools are therefore necessary to identify the correct expression host and to validate extraction and purification strategies for a given membrane protein complex at the earliest time point. Here, we discuss a fluorescence-based screening approach particularly tailored for the handy and sensitive analysis of the production and purification process for multiprotein membrane complexes. Multicolor fluorescence-detection size-exclusion chromatography provides a powerful readout system and allows quantitative monitoring of the production of critical single subunits of membrane protein complexes. The approach facilitates the tracking of improvements during sample optimization for monodispersity, balanced stoichiometry, and stability of multisubunit membrane protein complexes.